AD  673901 


TRANSLATION  NO.  /JTZ-/ 


BMto-43 

DATE 


k.r  • 


DPC  AVAILABILITY  NOTICE 

Qualified  requestors  may  obtain  copies  of  this 
document  from  DDC . 


This  publication  has  been  translated  from  the 
open  literature  and  Is  available  to  the  general 
public.  Non-DOD  agencies  may  purchase  this 
publication  from  the  Clearinghouse  for  Federal 
Scientific  and  Technical  Information,  U.  S. 
Department  of  Commerce,  Springfield,  Va. 


DEPARTMENT  OF  THE  ARMY 
Fort  Detrick 
Frederick,  Maryland 


V-\ 


Reproduced  by  the 

CLEARINGHOUSE 

lor  federal  Scientific  A  Technical 
Information  Springfield  Va  22151 


THIS  DOCUMENT  IS  BEST 
QUALITY  AVAILABLE.  THE  COPY 
FURNISHED  TO  DTTC  CONTAINED 
A  SIGNIFICANT  NUMBER  OF 
PAGES  WHICH  DO  NOT 
REPRODUCE  LEGIBLY. 


PHAGOCYTIC  REACTION  OF  KELICIEUKOCYTES 
AS  AN  INDICATOR  OF  PIAGUE  BMJNITY 


IXjoJbiologiya  i  Ismunologiya  G,  G.  Korotkov  and 

os's  bo  opasnyuh  Infektsly  (I-iaro-  G.  I.  Borsuk  ( Ir- 

YLoIcgy  and  Immun o  Iogy“of  Espe-  kutak) 

cially  Dangerous  Infections), 

Saratov,  1964,  pp  149-160 


As  M.  P.  Pokrovskaya  and  L,  S.  Kaganova  have  shown 
(1947),  phagocytosis  of  virulent  Pasteurella  pestis  does  not 
take  place  in  animals  naturally  susceptible  to  plague.  Eurrows 
and  Bacon  (1956)  found  in  P.  pestis  antigens  V  and  W  which  pre¬ 
vent  the  capture  of  the  microbes  hy  the  RES  [reticuloendo- 
tho  liel  system]  cells.  In  plague -immune  animals  there  is  an 
active  phagocytic  reaction  which  is  of  great  significance  r.s 
one  of  the  main  factors  in  the  organism’s  non-susceptibility  to 
plague.  The  question  arises  whether  phagocytic  reaction, 
which  plays  an  important  role  in  immunogene  sis  resulting  from 
vaccination  against  plague,  cannot  be  used  to  determine  the  de¬ 
gree  of  the  organism’s  immunity. 

In  order  to  clarify  this  question,  we  studied  phagocytic 
reaction  in  a  group  of  vaccinated  white  mice  before  and  after 
their  inoculation  with  P,  pestis. 

The  animals  were  immunized  subcutaneously  with  EV  strain 
in  a  dose  of  one  million  microbe  bodies.  On  the  32nd  to  40th 
day  after  vaccination  blood  was  taken  from  mouse  caudal  vein 
for  study  of  phagooytio  reaction  in  leukocytes  according  to 
the  method  of  7,  15,  Berman  and  Ye,  Ivl.  Slavskaya  (19  58).  The 
procedure  1b  presented  in  an  article  by  G,  G,  Korobkov,  G.  I. 
Borsuk  and  L.  M.  Samoylova,  published  in  this  collection. 

One  to  3  days  after  blood  was  taken  from  all  tha  vac¬ 
cinated  white  mioe  (74),  as  well  as  from  10  control  unvacdn- 
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ated  nice,  they  were  inoculated  with  10  IDg0  of  virulent  ?. 

pestis  (strain  1435),  and  the  indicators  of  phagocytosio 
pleteness  were  then  determined  for  all  animals. 

By  contrasting  the  phagocytic-reaction’  value  in  hot:, 
■•/cups  of  mice,  we  established  the  relationship  between  - 

/  .0  -  d  the  extent  of  animals'  non -susceptibility  to 

P-Sci—  \  — bla  1} . 

Obviously,  vaccination  did  not  result  in  the  devoloi-ont 
of  thorough,  immunity  in  the  white  mice  that  died  after  pingua 
inoculation,  us  distinguished  from  the  animals  that  survived. 

Thus,  whereas  in  non-immunized  animals  complete  p':„g~- 
cytosis  as  per  phagocytic  number  was  not  noted  in  a  single  e..e 
of  the  10  experiments,  in  the  mice  surviving  after  inoculation 
phagocytosis' occurred  in  45  out  of  54,  and  in  only  9  (1?^)  of 
the  mice  wa3  phagocytosis  incomplete  —  phagocytic  number  in 
the  first  smear  was  less  than  in  the  second. 

In  the  mioe  that  proved  to  be  weakly  resistant  to  plague 
infection  and  died  after  lnooulation,  incomplete  phagocytosis 
was  observed  in  9  out  of  20  experiments  (45$). 

The  difference  in  the  capacity  of  hemoleukooytes  for 
complete  phagocytosis  becomes  more  significant  if  we  single 
out  from  the  20  animals  that  died  the  15  that  had  the  discuso 
for  less  than  10  days.  Here  the  percentage  of  experiments, 
with  incomplete  jhagocytosis  amounts  to  80.  Thus,  for  mica 
that  survived  plagie  inoculation  the  percentage  of  cases  with 
incomplete  phagocytosis  equals  only  17,  while  for  mice  that 
died  in  the  early  stages  it  is  80,  Hence  it  follows  that  this 
indicator  of  an  animal's  degree  of  susceptibility  to  plagis 
is  higily  reliable. 

A  quite  characteristic  indicator  is  the  percentage  of 
phagocytosis  completeness  as  Judged  from  active  leukocytes. 

As  can  be  seen  from  tha  table,  there  is  a  reliable  difference 
(according  to  this  phagocytosis  indicator  too)  between  mice 
resistant  to  plague  inoculation  and  nonresistant  mica  that 
periahed  after  inoculation. 

Mouse  resistance  to  plague  inoculation  can  also  be  de¬ 
termined*  according  to  the  percentage  of  leukocytes  in  which 
microbe  propagation  is  observed.  Whereas  for  mice  that  per¬ 
ished  in  less  than  ten  days  after  inoculation  (weak  resistance 
to  plague  inoculation)  the  percentage  of  such  leukocytes 
amounts  to  3,3  =  0.7,  for  the  animals  that  survived  it  equals 
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0,3  —  0.2.  The  percentage  redaction  of  cells  with,  propagating 
:  i  .robes  in  the  case  of  the  surviving  an  ins  Is  proves  to  he 
reliable  also  with  respect  to  the  entire  group  of  fallen  ani- 
nais  for  which  the  percentage  amounts  to  2.4^  0,44. 


Table  1 

PH-GCiCYTIC  REACTION  IN  ESJUKIZED  AND  IN  CONTROL 

larrs  mice 

l..o  tabic  presents  arithmetic  mean  (1,1)—  stand¬ 
ard  deviation  of  calculation  (m) 


±  >7i  paBiio  y  sapaweHHUX  *hbo-hi.i.'; 

3  HMMyHHbIX  6kOHTDO.II1.HUX 

WbUIHX  B^OrHfiuiHX  (HeH-yHHUX) 

...e;.T  onuToa  c  HeMBepiueHHoft 
'  \  i'o.;uTapHoB  peaxtiHcft  no  <t>aro* 
.'...TipuoMy  sHcay*  .... 

17 

45 

100 

hpoueiiT  3aBcpuieHH0CTii  (jiaroumoM 
r.O  aXTHOHUU  JleitKOUMTftM  .  . 

40±2,5 

30,8±3|8 

28  ±6 

hpoueHT  jichkouhtob,  a  KOTOpWX  OT* 
xeieHO  pasMHoweHHe  MHkpo6oa  .  . 

0,8±0,2 

2,45±0,44 

2,4±0,4 

Note:  The  table  shows  the  percentage  difference  between 
number  of  microbes  in  a  smear  before  and  after  cultivation, 
Numbers  of  the  first  smear  are  taken  as  100>o. 

Hoys: 

1.  Indicators  of  phagocytic  reaction 

si  11  —  m  in  the  case  of  inoculated  animals  equals 

3.  immune  animals 

4.  that  survived 

5.  that  died 

6.  control  (non-immune)  animals 

7  percentage  of  experiments  with  incomplete  phago¬ 
cytic  reaction  a3  par  phagocytic  number  [See 
Note  J 

8.  Percentage  of  phagocytosis  completeness  as  per  ac¬ 

tive  leukocytes 

9.  Percentage  of  leukocytes  in  which  microbe  propaga¬ 

tion  is  not  noted 

Thus  on  the  basis  of  the  experiments  which  we  conducted 
we  arrived  at  the  conclusion  that  by  staging  a  phagocytosis 
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reaction  with.  P.  pc3tis  vaccine  strain  according  to  the  r.'.tl  d 
of  7.  I.!.  Berman  and  Ye.  M.  Slavskaya  it  is  possible  to  cl  . 
nine  whether  white  nice  have  immunity  to  plague.  The  fo 
ing  considerations  serve  as  the  basis  for  su.ch  determinate  : 
a)  phagocytosis  not  less  than  40$  conplete  according  to  phago¬ 
cytic  number;  b)  phagocytosis  not  less  than  40$  complete  a^~ 
cording  to  active  leukocytes;  c)  absence  of  leukooytes  in 
which  microbe  proportion  occurs. 
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